The City of Melbourne's landmark building development project.
INTRODUCTION
As a result of the challenges currently facing the world 's environment. such as climate change. desertification. pollution and the extinction of various species of flora and fauna . society is increasingly looking beyond economic progress to achieve sustainability in order to preserve the environment for future generations. Motivated by the realisation of the negative impact of development upon the environment. the concept of ecologically sustainable development (ESD) has steadily gained credence.
ESD is most commonly defined as:
• 'development that meets the needs of the present without compromising the ability of future generations to meet their own needs' (Brundtland Commission Report, 1987) ; or
• 'using, conserving and enhancing the community's resources so that ecological processes, on which life depends, are maintained, and the total quality of life, now and in the future, can be increased' (Australia 's National Strategy for Ecologically Sustainable Development (NSESD) , 1992).
With the increasing level of education and awareness about the threats to the environment and the importance of its preservation for future generations. there is a growing emergence of ESD buildings throughout the world ( Robinson . 2002) . given that 58 The Australian Journal of Construction Economics and Building [VoI5, No 2] buildings are a prime emitter of greenhouse gases. In Australia. buildings are responsible for 30% of all raw materials used by society and they consume more than 40% of all energy produced . causing more than 40% of all air emissions ( AGO . 1999 ). Development will not be sustainable if the economic constraints under which the property development process operates are not considered . There is a common perception that there is no demand or support for sustainable development (Kam et al. . 2002) . However. the impact of buildings on the environment requires that the property and construction industries contribute to the ESD culture.
The relationship between benefits and costs is commonly assumed to be a major obstacle to the uptake of sustainable development (Kam et al. . 2002) . The property and construction industry and its clients tend to focus on short-term gains rather than long-term savings or investment opportunities. Perceived higher initial construction costs and maintenance costs are major obstacles . as they reduce profitability. The anticipated additional cost of ESD features is a reason for the perceived indifference of clients to environmental issues.
In Australia . concern for initial costs is reinforced by the involvement of a number of actors in different phases of building delivery. from development. through ownership to occupation of structure. Energy efficiency. for example. is not considered a high priority for potential tenants and the emphasis industry puts on initial costs versus life cycle costs militates against ESD considerations.
Inappropriate financing models which focus predominantly upon immediate financial return . or lack of access to capital . discourage investment in sustainable buildings. There is also no incentive to act. when often the investor is not the ultimate user who is responsible for energy bills. In addition . energy. like other business related expenses. is tax deductible and the plant and equipment that uses energy can be depreciated against taxable income. Lenders of capital neglect environmental costs in their assessment frameworks .
The property market continues to be unsure about the benefits of ecologically sustainable development and accordingly ESD is not usually reflected in the property valuation and analysis process. Using the concepts of price and worth . an outline valuation process is developed to assist the valuer to take ESD into account through rent. capital growth and psychic income. Research has shown that lessees are prepared to pay 5% to 10% higher rent for improved comfort and control of the environment (Maguire and Robinson . 2000) . Analysis of market evidence has shown that a psychic element of income can increase prices paid for properties by reducing the initial yield (Baum and Crosby. 1995) . Taking all of these elements of return together. a property exhibiting the highest environmental design and management principles can achieve a substantially improved property investment worth. These remain to be reflected in the general approach to estimates of market price.
It is common for investment valuations to be prepared in association with market valuations, the former by discounted cash flow (DCF) and the latter by capitalisation. It has been common to adjust the investment variables in the DCF so that both methodologies provide the same result. This tends to suggest that price and worth are identical (which would be so in a fully informed market in equilibrium and is certainly so for a buyer in that market). But reference to any of the financial markets dispels this notion; transactions occur as a result of differing opinions about price and worth and this is of significant relevance to property.
Sales evidence may be analysed and its results used to value a comparable property in the normal way. But this reflects what the market has been paying for comparable properties; it does not necessarily reflect the normative solution , i.e., what it should have been paying .
The development of the City of Melbourne's (CoM) new staff accommodation , Council House 2, or more simply "CH 2 " , is a significant example of an ESD building . Due for completion in 2006, it has achieved six star world leader certification from the Green Building Council of Australia, the national body whose role is to define and develop a sustainable property industry in Australia and to drive the adoption of green building practices through market-based solutions .
The CH 2 building incorporates many innovative sustainable technologies in its design, including:
• phase-change materials for cooling;
• undulating concrete ceilings for passive cooling;
• rooftop solar panels powering a far;;ade of louvres and hot water;
• automatic night-purge windows;
• solar shading ;
• shower towers for cooling;
• co-generation power plant;
• sewage water recycling plant;
• wind turbine extraction fans;
• green roofscape; and
• glare control.
As with any development, the CH 2 project was required to be deemed feasible before it could proceed . Such feasibility studies are often referred to as business cases for taking a particular course of action. The aim of this paper is to examine the business case for the sustainable design of buildings by specifically considering the case-study of the CH 2 building. In this respect it is hoped to serve as an exemplar for proposed ESD projects in general, and similar developments in particular.
The paper commences with a review of business case decision making tools used in the context of property development, and then considers the case for the design and construction of ecologically sustainable buildings. The paper then investigates the CH 2 project in detail and analyses the "triple bottom line" business case model developed by the CoM which underpins the development. The paper concludes that the ecologically sustainable CH 2 building will deliver diverse benefits to all stakeholders; the Council, staff, business and ratepayers and this is illustrated by comparative feasibility studies.
BUSINESS CASE DECISION MAKING TOOLS
The business case is a key element in the decision to build. This is because the decision to build is concerned not only with the overall philosophy of the ownership entity and whether the commitment of resources is in line with the aims and objectives of that entity, but also with the overall financial viability of the proposed project (Brown and Matysiak, 2000) . The business case involves various property development economic decision making processes, and mainly focuses on tangible elements such as return on investment, cost of capital , hurdle rates, worker productivity, energy costs and long term operational and maintenance costs (Morton, 2002) . It may also include other considerations such as company brand strategy, company culture and the quality of the work environment.
The fundamental principle of development economics and business case decision making is that the total benefits created are (at least) equivalent to the total costs incurred (Robinson , 2004b) . Therefore all forms of development economic appraisal are a form of cost-benefit analysis. A cost-benefit analysis compares the cost and the benefit of a given measure to evaluate if the benefit outweighs the cost (Kwong, 2004) . Examples of costs involved in property development include the cost of initial land and construction, and the future cost of maintenance and operations. Benefits include enhanced property values realised through sales or rentals , and enhanced production processes of the eventual occupiers of the building . The range of costs and benefits considered is often determined by the investor's viewpoint of the development. Developers with short term return time frames may simply be interested in initial capital costs of developments and sales values, whereas longer term owner-occupiers may also wish to consider the operational costs and benefits of the proposed development. Further, investors may also wish to consider the effect of their development upon external stakeholders in the community.
Some of the common forms of cost-benefit analysis used in the property industry are considered below.
Residual analysis
This is the simplest form of analysis used within the property industry, and it essentially evaluates the difference between the project costs and revenues to arrive at a residual figure which may represent either the profit or the land value (Brown and Matysiak, 2000) . This is illustrated in the following formulas:
• Profit = Net Development Revenue -(Land cost + Development cost + Interest cost).
• Land Value = Net Development Revenue -(Development cost + Interest cost + Profit).
As illustrated above, the profit of the proposed project can be estimated using this method, or alternatively the analysis can be used to provide an indication of how much to pay for land to achieve the desired profit. The residual analysis is a simple, static model for business case decision making processes, which considers only the initial cost and return of development. Indeed, there is an explicit assumption within this method that the value will be realized (through sales) only upon completion of development. Whilst this may be applicable for speculative type developments, it is not the case for owner-occupied type developments, such as those undertaken by government. Further, residual analysis does not take into consideration operational costs and benefits of buildings throughout their life-cycle. A comparative residual analysis for the proposed CH 2 development project is illustrated later in the paper.
Return on investment
The return on investment (ROI) approach is a method of estimating the profitability of the project as a percentage of the capital outlay or investment. It is in effect an extension of the residual analysis and is calculated as follows (Brown and Matysiak, 2000) :
• Return on investment based on the gross profit ROI = Gross profit / Total Cost.
• Return on investment based on the total rent received ROI = Rental income / Total Cost.
Based on the above calculation methodology, a project may be deemed acceptable if the return on investment is greater than an agreed or preset target return , often referred to as a "hurdle rate".
ROI can also be reconfigured to determine what a likely or appropriate investment outlay or value should be. In this case , the above equation for rental is re-written as:
• Total Cost or Investment = Rental income / ROI .
In this scenario , the ROI is often referred to as the capitalization rate, or the rate at which income is capitalized. Direct capitalization , as this method is known , is a common approach for valuation of income producing property (Robinson , 1989) .
Both the return on investment and direct capitalization methods are , like residual analysis , static methods of feasibility analysis. That is, they analyse the asset only at a given point in time, often only considering the value that is realized upon sale or letting at the completion of construction . Dynamic methods of project appraisal, which consider the project over a given time frame , are now considered .
Payback period
The payback period of a project is defined as the number of years required to repay the initial investment from its future cash flows (Whipple, 1995) .
Payback period is a simple analysis to estimate the time taken for cash inflows to equal (or payback) the original capital outlay. The choice of project, or whether to proceed with a project, is made on the basis of some agreed cut-off period , whereby a project with a payback period less than the cut-off period is accepted (Brown and Matysiak, 2000) . Payback period provides an indication for investors as to how long it will take to recover an initial capital outlay, thereby estimating the liquidity of the project.
A variation is the discounted payback period . This approach is the same as the previous method , although it takes into account the time value of money, by discounting the future cashflows to reflect their present worth . The discounted payback period is therefore the time it takes for the discounted cash flows to equal the initial investment (Brown and Matysiak, 2000) .
Net present value
The net present value (NPV) is defined as the present value of an investment's future net cash flow, less the initial investment (Brown and Matysiak, 2000 , p.6 ). The NPV is effectively an adaptation of the payback period method to determine if the future cashflows return the initial cash outflow at the target discount rate during the investment period . A project is deemed acceptable if the net present value is greater than zero when discounted at the target discount rate. In other words , a positive net present value indicates the inflows outweigh the initial investment and the project would appear feasible at the target discount rate and investment period . Conversely, a negative NPV would indicate the inflows do not match the investment and the project would not appear feasible.
Internal rate of return
The internal rate of return (IRR) is an extension of the NPV method. Whilst the NPV simply identifies a yes/no scenario for a given cashflow and discount rate , the IRR determines the actual discount or percentage rate that a cashflow is returning to equate to the initial investment. This is the discount rate that equates the present value of the net cash inflows of a project with the present value of the capital investment. As such the discount rate is akin to a rate of return . A project may be deemed acceptable if the IRR exceeds the opportunity cost of capital (Brown and Matysiak, 2000) , or other yardstick as determined by the investor. Quite often this is determined as the "risk-free" rate (in Australia the 10 year government bond rate is a common proxy), plus an allowance for risk as determined by the nature of the project. The internal rate of return is a dynamic method of project appraisal , and the discounted cashflow upon which it is based can be as simple or complex as required or as the inputs allow. The internal rate of return method can also be used to determine what initial capital investment is required to equate to a future set of cashflows at a given rate of return or discount rate. To this end it is often used in the valuation of property. (Robinson, 2004b) .
In practice, the NPV and IRR methods can be utilized at different levels to undertake a financiallifecycle analysis of a complete project, of an element of a project (e.g. a roofing system), or of an individual component of a system (e.g . a hot water boiler). This is often termed life cycle costing, but terminology also includes life cost, recurrent cost, cost in use, operational cost, occupancy cost, ultimate cost and terotechnology (Langston , 2005) .
Life cycle costing is an evaluation method which takes into account relevant costs over time of a building 's design, systems, components, materials and operation . It incorporates initial investment costs, future replacement costs , operation and maintenance costs, and salvage and resale values, adjusting them to a consistent time basis and combining them in a single cost-effectiveness measure that makes it easy to compare alternative projects (Langston , 2005) . Life cycle costing can also be undertaken in terms of energy and greenhouse gas emissions rather than costs (Robinson , 2004a).
Social cost-benefit analysis
Whilst the above methods of cost benefit analysis are predominantly used to evaluate the financial impact of a development in terms of private cost and benefits, the business case for development can also be expanded to include the social costs and benefits affecting the external stakeholders of the project. Examples of the various social costs and benefits of property development include:
• Social costs -increased traffic congestion, creation of adverse micro climate, environmental effects and overloading of infrastructure.
• Social benefits -contribution to wealth accumulation , provision of employment opportunities , urban renewal and growth, pollution reduction and ecologically sustainable development (Robinson , 2004a) .
A social cost-benefit analysis will often take the form of a planning balance sheet which concentrates on the direct impact of development on different interest groups and community sectors (Snell, 1997) and thus may include non-financial factors, or recognize equity considerations in development business decision making processes. The goal achievement matrix is another form of social cost-benefit which attempts to prioritize the objectives of a development across all stakeholders and then score each proposal based upon the pre-assigned weighting . Both the planning balance sheet and goals achievement matrix analysis are limited by the subjective judgment upon which they are inevitably based.
THE CASE FOR ECOLOGICALLY SUSTAINABLE BUILDINGS
Whilst the foregoing business case decision making tools can be used to evaluate ESD buildings, they have generally not been used, or used inappropriately. ESD buildings by their nature must be considered over the entire life span of the development, not simply the design and construction stage. Therefore, a whole of life or life cycle cost approach to the evaluation of ESD buildings is appropriate. In simple terms, this is because increased investment in sustainability features of building design can be offset by reduced running costs and potential productivity gains during the occupation of the building. Concentration predominantly on increased capital costs of development for ESD buildings, and use of static business case analysis tools which support this view, leads to inappropriate or inadequate consideration of the intoto development.
The presumption that ESD buildings "cost more" needs to be considered further. The perception that sustainable design and construction inherently contains a substantial cost premium is considered one of the main barriers to ESD (Flynn, 2003) . Due to the fact that the construction industry and its clients generally tend to concentrate on short-term gains rather than long-term savings or investment opportunities, this perception that ESD buildings equal higher initial construction costs and maintenance costs is a major obstacle as this reduces the profitability of the project (Robinson, 2004a). Indeed, six Californian property developers interviewed in 2001 estimated that green buildings cost 10 to 15% more than conventional buildings (Berman , 2001) . In terms of capital development cost, there is a dearth of published information as regards the cost premium of ESD buildings. What information is available tends to support the contention that ESD buildings require additional capital expenditure. Exactly how much extra depends upon the level of sustainability measures introduced, although there are some broad guidelines that can be deduced from the information available.
The International Netherlands Group (ING) Bank in Amsterdam completed in 1987 is perhaps a pioneer in this field , with passive solar heating and ventilation , cogeneration and waste heat capture, daylit office space and interior cores, rainwater usage etc. The additional cost of these features is estimated at approximately 2% of the development cost (Rocky Mountains Institute, 2004). The more recently completed 60L Building in Melbourne, arguably the "the premier green building in Australia" (The Green Building Partnership, 2004) , is believed to have carried a capital cost premium in the order of 5%. An analysis of 33 projects certified as "green" by the United States Green Building Council (USGBC) found on average the capital cost premium is about 2%, although this premium varied from 0.66% for level 1 certified buildings , up to 6.5% for level 4 (highest) certified buildings (Capital E, 2003) .
A further study conducted in the United States by Davis Langdon compared the cost of 45 USGBC certified green buildings with 93 conventional buildings. This study found that that there was no significant difference in the construction costs between the two categories of buildings (Davis Langdon, 2004) . This is not to say that ESD buildings will not cost more. The Colorado Court energy and resource efficient affordable housing project in California , estimated that the project's special energy measures cost in the order of 12% of the total construction cost (Global Green USA, 2004 ).
Yet there is a large body of evidence which suggests that ESD buildings, whilst having an initial capital investment surcharge , will repay this investment many times over in terms of lower energy and operational costs. Of these savings, approximately 30% (6% of total saving) emanated from reduced energy and resource usage, and 70% (14%) from increased production productivity and health values (Capital E, 2003) .
The issue of productivity and ESD buildings is an interesting one. Whilst the original thrust of ESD buildings focused predominantly around greenhouse gas emission reduction and associated energy cost savings, more recently the relationship between the internal building environment and production productivity has commanded attention. Presently, there are difficulties in relation to measuring the value of productivity as a function of building environment, due to the complexity of the many factors which contribute to the way human beings function . Whilst energy efficiencies can be measured fairly precisely, productivity of building inhabitants tends to be less certain (Capital E, 2003) . Nevertheless, there is a strong band of case study evidence to suggest that improved building environments support increased productivity.
The renovation of the Reno Post Office in Nevada, undertaken with the objective of reducing energy costs, also heralded a 6% increase in worker productivity (Smith, 1999) . The Pennsylvania Power and Light Company incorporated task lighting for their drafting staff. The effect was to reduce energy bills by 73% which in itself produced a return on investment of 24% . But quicker drawing production times, coupled with increased quality and accuracy of work, reduced sick leave and improved worker morale, combined to produce a return on investment of over 1000%. (Smith 1999) . After PNC Realty Services operated from a new "green" certified building in Pittsburgh, one of the Directors described the benefit of the new facility in terms of productivity and staff -"people want to work here, even to the point of seeking employment just to work in our building.. . absenteeism has decreased, productivity has increased, recruitment is better and turnover less". (Green Building Alliance, 2002 Psychic income provides an element of return brought about by the benefits of owning and operating a socially desirable asset. This is similar to the benefit of owning a "trophy" property, a sentiment that is recognized by the market usually by the medium of a firmer capitalization rate. It follows that the benefits of ESD should be recognized by the market and reflected in appraisal methodologies as the ESD culture becomes more widely adopted , and the benefits of ESD buildings more clearly understood .
So the issue of productivity and performance in ESD buildings can include many dimensions including reduced staff absenteeism and turnover, increased production output and quality through employee comfort and enthusiasm , to improved organizational branding and public perception . Whilst these clearly have a financial benefit which, although perhaps difficult to measure precisely, is nevertheless very significant, it is becoming clearer that these benefits represent a watershed for ESD buildings. Suddenly a building becomes an organizational benefit, and the people within them are considered to matter, rather than simply a way of housing an organization (Heerwagen, 2004) . ESD buildings are no longer just about reduced emissions or increased productivity, but the people who live and work within them are identified and acknowledged as a fundamental and worthy resource in their own right. And this has another financial benefit reduced risk to occupiers of the building due to the adverse affects of poor indoor air quality. Clearly this has beneficial implications for the insurance of occupants within ESD buildings and the designers of such buildings. In one notable example, designers of ESD buildings who undertook appropriate training were offered a 10% insurance premium rebate as a reflection of the relationship between design and physical ailments , predominantly due to poor indoor air quality (Mills, 2001 ).
And thus ESD buildings take on a social dimension, in addition to the financial and environmental perspectives. Such an approach is in line with current trends toward "triple bottom line" reporting procedures. Indeed, it is an apt business case decision making model, and a project deemed feasible under such criteria would no doubt embody the ethos of ecologically sustainable development.
Having considered the main business case decision making tools and the case for ESD buildings, the remainder of the paper is concerned with the CoM case study in particular.
COUNCIL HOUSE 2
Drivers for looking at new accommodation
The drivers which led to a search for new accommodation by the CoM included the following:
• The old accommodation was reaching the end of its functional life, the stage where it no longer meets statutory regulations including occupational health and safety, and disabled access;
• To promote staff wellbeing and effectiveness ; and
• To house staff in the same location.
Ultimately it was decided that new accommodation was required, and it would be more effective to be in one building rather than spread over the various Council leases currently in place at the time.
With the need for new accommodation clearly identified, the CoM developed a "triple bottom line" business case for the development with some clear strategic initiatives, which can be classified into financial , environmental and social drivers. Each is now considered .
Financial drivers
The CoM established an investment fund after the sale of the Council's share of the economic entitlement in the electricity supply company, Citipower Ltd ., in the mid 1990's. The sale proceeds were $200 million overall and the CoM decided that a portion of these funds could be invested into municipal projects which are evaluated against two criteria :
• Firstly, any project must demonstrate a return of 150% of the 10 year bond rate.
• Secondly, funds can only be used for "strategic" projects (Adams, 2004) , i.e., those which promote the growth of Melbourne. This objective is considered further under social drivers.
In addition to the above, the specific financial drivers of the CH 2 project were:
• Low risk, high return investment over a 50 year life;
• To "future proof' or reduce the risks of the accommodation option chosen .
After consideration of a number of different alternative accommodation options, it was eventually decided that the development of the new CH 2 presented the lowest risk to the CoM . The total cost of CH 2 is estimated to be approximately $51 million.
Specific estimated costs for the project are as follows :
• $29.90 million for the base building excluding fit out and sustainability costs;
• $11.30 million sustainability features;
• $2.80 million demonstration and education process;
• $7.1 million council specific requirements.
(Source: http://www.melbourne.vic.gov.au/rsrc/PDFs/CH2/ CH2FactSheet.pdf).
The cost of $11 .30 million for the sustainability features represents an investment premium of approximately 22% for the project. This is higher than the results of the literature review identified earlier in the paper which found that the cost premium for "green" buildings can be up to approximately 12%, although the majority are lower than this. However, it must remembered that CH 2 has achieved the highest level of ESD certification from the Green Building Council of Australia , commensurate with the substantial ESD technologies incorporated into the project, and so could be expected to carry a higher than usual sustainability price tag.
Whether the 22% premium is conservative or not is beyond the Life cycle cost analyzes were also conducted for the various ESD features of the project, to estimate their effect on the long-term maintenance and operation costs. Expected savings from reduced energy and water usage, and increases in the effectiveness and well-being of the staff, emanating from the ESD features of the project, were estimated . These are summarized in Table 1 .
The conservative figures represent the minimum benefits that are to be expected from the CH 2 building , whilst the optimistic figures represent benefits that could "feaSibly be achieved based on all the research assessed" (AEC , 2003) . Note that the energy and water savings remain constant for both scenarios, reflecting their more certain status in comparison with effectiveness and well being (productivity improvement). The distribution of estimated savings ranges from 51 %/49% (conservative) for the productivity and energy savings respectively, to 77%/23% (optimistic) for the productivity and the combined energy/water savings respectively. The split for the optimistic figures are slightly above the results of the literature review which identified that financial benefits from investment in environmental features in a building would be in the order of 70%/30% for productivity and energy savings respectively. However, given that CH 2 has advanced sustainable features, it is not unreasonable to suggest the savings will be above the norm. The facility management role of the completed and occupied building will be of signal importance in both monitoring and achieving actual savings commensurate with the estimated savings. Table 4 shows that the optimistic savings return achieves the required June 2003 return of 7.5% pa , (10 Year bond rate x 150%), after slightly more than 10 years and after 20 years achieves a return of 13.67% pa. The return thereafter increases to 15.17% pa for a 50 year investment. The conservative savings figures achieve the required return of 7.50% pa at around 40 years. Hence, based upon both optimistic and the conservative savings estimates, the additional investment of $11.30 million in the sustainability features appears to be viable under the stipulated criteria. The declining rate of investment return over longer investment periods reflects the reduced importance of future values with respect to discounted cashflow calculations. It should also be noted that the above calculations make no allowance for real rises (over and above inflation) in future staffing/energy costs, which would increase the return on the investment for the sustainability features of the building.
Clearly, the estimated savings from the effectiveness and well being improvement of staff represent the largest potential gain from the project (Table 1) . Indeed, without this component of the estimated savings, the additional investment in the sustainability features would not have been viable in terms of the stated return criteria. The IRR of this scenario (energy and water savings of $330,000 pal only becomes positive after approximately 25 to 30 years (Table 4) , and achieves a maximum of 3.73% pa after 50 years -clearly well below the required return criteria , notwithstanding that no allowance for real cost increases of energy and water have been allowed for.
Thus the stated savings for staff effectiveness and well-being improvement are critical to the business case , and as such merit further consideration.
An in depth analysis was undertaken by consultants into potential productivity benefits at CH 2 (AEC, 2003). The study concluded that gains would be achieved as detailed in Table 5 . As acknowledged by the consultants in their report the results • Incorporation of the latest ecologically sustainable design are by necessity subjective although based upon the currently features. available evidence and utilizing existing CoM payroll records as the • 5 star energy level rating . commencement point for the study for each category.
•
20% reduction of energy consumed in Council buildings by 2005 Clearly the biggest component of the expected gains is the (based upon 1996 levels). improved productivity itself, which represents approximately
• 5% increase in the use of renewable energy by 2005 , and 10% 54% and 82% (conservative and optimistic respectively) of the increase by 2020. productivity gains to be expected from the CH 2 building , and 28% and 63% (conservative and optimistic respectively) of the overall By comparison with the existing staff accommodation building , estimated savings as shown in Table 1 . These figures were based CH 2 is estimated to reduce electricity consumption by 85 %, gas upon a total annual CoM wages expenditure of $18 ,965,000 , consumption by 87%, and water mains supply by 72%. This results and the rationale that every 1 % increase in productivity will result in CH 2 using only 13% of the energy consumed by the existing in a 1 % salary saving. The optimistic rate of a 4.9% increase is staff accommodation building . Greenhouse gas emissions are calculated from research demonstrating that for every doubling of estimated to be 64% less than a five-star rated building the fresh air (ventilation) rate, the productivity of occupants rises (http://www.melbourne.vic.gov.au/info.cfm?top=171 &pg=1941 ). by 1.7% (AEC, 2003) . The CH 2 building will deliver a threefold increase of the minimum fresh air provisions required under Importantly, the CoM was keen to develop a "lighthouse" Australian Standard 1668.2, which is calculated to be worth a 2.9% ecologically sustainable demonstration project to show how improvement in productivity gains. A further 1 % improvement is such a development can be delivered and integrated within the added for the quality of air provided by the CH 2 ventilation system community. (considered to be the best indoor air quality of any HVAC system), and a further 1 % improvement is added for improved thermal
Social drivers comfort of occupants (AEC , 2003). The conservative estimate of
The business case for the CH 2 development also incorporates a 1 % increase in productivity is based upon 0.5% improvement a number of social drivers which emanate from the CoM's for increased quantity of fresh air, and a 0.5% increase in quality local government role. Naturally, the CoM's responsibility to of fresh air, with no allowance for improvement due to thermal its ratepayer constituency must be considered. The source of comfort.
funding for the project is a prime consideration. The CoM has reallocated assets within the investment portfolio to streamline the Other potential financial drivers include returns to be gained performance of the portfolio, and also to ensure that the project is from the incorporation of retail and car parking into the proposed fully funded by equity resulting in minimal risk to the ratepayers. development. However, no evidence of these in relation to the final This funding option allows the CoM to have full control of all design has been obtained and they are therefore not considered aspects of the property, to fully benefit from capital gain, and to further.
have no ongoing rental expenses apart from normal outgoings. In addition , the strategic view taken with the CH 2 provision of healthy Environmental drivers accommodation to staff, increased productivity, and the reduced In addition to the fi nancial returns derived from reduced energy likelihood of civil action against the Council for poor indoor air consumption , the CoM is keen to promote itself as a leading quality, commensurate with potentially lower insurance premiums. "green" organization in Victoria. In order to do this, the CoM has a number of environmental criteria to which the CH 2 project must conform , including:
The CoM also believes the CH 2 redevelopment is an opportunity to develop retail business within the Melbourne CBD , by providing an integrated retail precinct that potentially links the QV development with Collins Street and Federation Square. This is to be done primarily through the incorporation of retail and carparking facilities within the CH 2 building.
Furthermore, the CoM believes that the CH 2 project enables it to provide some leadership and encouragement to the building and property industry in general, and in the Melbourne CBD in particular. To this extent, the project is considered to be a "beacon type project on sustainability" (Adams, 2004) , both in terms of its environmental aspects , and also the health aspects for the staff to be accommodated within the building.
The CoM also sees the project as a means of developing its responsibility to CoM staff. It is hoped that the provision of a healthy working environment will promote the CoM as a responsible employer, and as an employer of choice. This in turn is expected to reduce staff churn and provide other financial benefits considered earlier. Further, the business case for CH 2 had genuine acknowledgement for occupant's well-being and employment satisfaction. As the CH 2 business case concludes (AEC, 2003) : 
RESIDUAL ANALYSIS OF CH,
A comparative study of two hypothetical properties, one a conventional office building and the other the CH 2 building having ESD features, is provided to illustrate the potential of this paper. The data used in the study are described below.
Value
Market rental ; values for office buildings are currently around $350 per m2 gross effective after allowing for lease incentives. Property economists currently predict a substantial rise in rents (50% or more) over the next year or two. This will be brought about by the removal of the lease incentives to achieve the levels of current face rentals. A gross rental value of $500 per m2 has been adopted for the conventional building in this study. A 10% rental premium is allocated for the ESD building to reflect the improved internal environment.
An allowance is also made for improved productivity. Referring to the CH 2 building in Melbourne, optimistic salary savings of $1 .12 million pa are estimated and this amounts to $120 per m2 pa . The conservative savings of $350,000 pa amount to approximately $35 per m2 pa.
The outgoings (not including occupiers' utilities) for the CH 2 building have been reduced from $80 per m2 (current for a conventional building) to $65 per m2 in line with the energy and water savings discussed above. There are further reductions in the occupiers' utilities, but these are not included.
The net operating income is capitalized at 8% for the conventional building . An indicative allowance for psychic income is made by firming the capitalization rate to 7.5% to 7.75%. It is assumed that both buildings are fully precommitted.
Costs
The building costs are estimated at $29.9 million for the conventional building and $51 million for the ESD building to allow for the additional costs of ESD features as outlined above. The same development period is used for both buildings.
An interest rate of 8% is adopted for both buildings. Developer's profit is included at 10%.
Results
The residual studies are illustrated in Table 6 . As can be seen, the land value for the conventional building is $8.75 million and that for the ESD building is $0 .3 million (conservative savings) and $9.2 million (optimistic savings). This hypothetical study indicates that the worth of the ESD building ($63 to 75 million) is substantially greater than its estimate of price ($49 million) as suggested by the conventional building .
It should be noted that these are indicative studies only. In time , when ESD buildings are acceptable to the market in general, their advantages will be recognized in the additional rent paid by tenants. However, the approach outlined above is suitable for consideration by owner-occupiers. 
The

CONCLUSION
The intention of this paper has been to examine the business case for sustainable design within the context of the City of Melbourne's new CH 2 building. The paper has identified the more common business case decision making tools and also presented the general case for ESD buildings which is based upon reduced energy usage (and in turn greenhouse gas emissions) together with increased production productivity, and an acknowledgement of the occupants within a building by providing a healthy environment as a form of social responsibility. Thus a "triple bottom line" model for business case decision making is appropriate for ESD buildings -one that considers and evaluates the financial , environmental and social aspects of a proposed development.
There can be no doubt that CH 2 has undertaken this process. With respect to financial drivers, the project has incurred a significant cost premium of 22% for the sustainability features. However, these features achieve substantial savings through energy and water savings , together with well-being and improvement for the occupants which includes reduced absenteeism, reduced churn, reduced stress and increased productivity. The optimistic scenario of anticipated savings is expected to payback the upfront investment cost after approximately 8-11 years, and the IRR over 50 year time horizon is 15.17% , well above the stipulated criteria of the risk free bond rate x 150%. Importantly, no allowance for future increases in costs (over and above the assumed inflation rate) of energy, water or employment has been factored into the calculations. Of the estimated savings, the improved effectiveness and well-being of staff represents the greatest saving , and within that category improved productivity is the major driver. Indeed, the 22% investment in sustainability features would not be feasible without this component, as the energy and water savings alone produce an IRR of only 4% over 50 years.
The CH 2 building has provided a strong link between building design , particularly indoor air environments , and production productivity, and in turn this has formed a substantial component of the business case for the development. It will be essential to undertake a post-occupancy analysis of this component to validate the business case and provide further tangible evidence of this aspect of ESD for future developments.
The environmental component of the business case represents more than just energy saving which can be measured in monetary terms (and indeed has been included in the financial component). It is also concerned with committing to being environmentally responsible for the sake of future generations. The CoM has developed a number of environmental criteria (energy level rating , energy reduction targets and use of renewable energy) and the CH 2 design conforms to these.
Finally, CH 2 provides a leading example of the social drivers component of a business case for a proposed development. The CH 2 development has specifically considered the needs and interests of the Council, council staff, ratepayers, central business district business and the wider community in its development.
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